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(57) Abstract: It is intended to provide a therapeutic device for osteogenesis which has an excellent osteogenesis ability and enables 
the formation of a bone suitable for the shape of a transplantation site. Namely, a therapeutic device for osteogenesis, which contains 
a nucleic acid having a base sequence encoding a bone morphogenetic protein (BMP), an angiogenesis inducer and a substrate, to 
be transplanted into a living body to perform osteogenetic therapy. 
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w m m 



zn^z-D^x, mzw 0 m<DmMxhm*<D±^frzwTtc.t£m^ftio 
mz. mm&mizmisTfe, mmmz&&±z<±M%wmi)m > &mzmmvx 

znz&mMT&tctb. z\<D£?umnw$(D&mizixt>%h<DtisT, aiw 
iz^vrzAnm-m- xjim^(Dmmmm^nx^^ 0 zomzmi^xu. w& 
miz&^x%mBx&z> 0 

#©^^5g, m.mMn\z-D^x. &<<Dffl$tm\z£^xmw-£n, ^oumo 

<D&mfi»imtt£io > ^(D^mmmz-D^xom^mn^nx^^o 

ZOMWMm^tlsXU. Transforming Growth Factor b (TGFb) Osup 
e r f am i 1 y \zMTZ>W : mWMj$.? >/\^3f (Bone Morphogenetic Protei 
n : BMP) 1fi&< (DW$Z%<D&m &M®X^Z> 0 uOBMPH &TffM£fcte 

mmft<n*ft4kmnmmmizfcm vx, z n^^mm^^mm izwt £-t± , 

M?U£. 4#*2 001-50509 7-5§£3Bfc«> BMPg#*fcttBMP$3 

-H-r^DNASr, Yh^^xw \zum mm) hr^mmm^m 



YJ 1\ 
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DNA^fflV^eitldiD, JUf?£BMP^££nl *#teH3£^*ffl!&©#33ffl 

ssfc, *^©<tii©gi$«, ffinfc^Mffistt, ^«[fiufi[©^fc^bfc 
vsmfe^Mj&mm? am x shunts c £ id* s 0 

W&im&9>WR (BMP) Sn-HfSiteSS^^SSS^X^ Ffi 

BuSSifiiTO^SHTtHulB^miS, SSJtTM 0:1-1:10 OT'E^L 
&±©#fB§8K:<knfc£ #EH6JBJifc*>/t** (BMP) S3-Hr***Ey!I 
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ifWSl^Mii^^ m«tfc-eiO : 1-1 : lOOTBB^Ufc 

ffifBa^©»«T5£ftH±©*IM8©ffiSf (TO) Urn 2 ] 
<hU tfifB^7L©«^ilf®« (TO) SB [Mm 2 ] tUctt, B/A#2~l 
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$?3;L<«, ittjf3£?L©ft*IUr®^ (^) BB, 7. 9X10 3 ~1. 
lxi0Vm 2 m cn{c«kD> MWfttfi*tt*#5 i t 5. -T& 

GF) , ifrtfifllJiHf (VEGF) , ffFllSlglif (HGF) <D5^©^ 

*fS59T«, KH3#»IK^d65'>A^Ktt, BMP- 2, BMP -4, B 
MP-7CD5^® / >^< im~?&Z>Z\Lf)m2LV\,\ Z\n\%, BMP-2, b 

mp -4, bmp-7^ mz. mftibmmj&nmo^mfo^&mk&mm-Tz 
&tc, *mwT-te, mtmm*, mnmfco&mimLfcrcK) i~i o oust 

tttfBUtfV— Ate, jE^mU^y-AT^^^^dW^UVio IE^m 
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*^0i©@a 0®£#HBLTfr •5JEAT©»3g^M^ 



EI 2 te, ^0Jfc^^§^#©^M^^T^0TS^)c 

in 3 ©»#©*«© £^^eit&£,> 

EI 5 te> 2 ©A-f Ho+->7/^'f h&Hnffi&feOft^M* 5 0 fgt~4£ 



(I 1> 
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^m^mmbw^n-i 7,n., &mmmi&?>w9i (bmp) 

^Sia^iJ^^tf^mt, MMiifa:, &#££<&irfc©T?&tK 
»*UT#JBlfcii&*£fr5 fe©T&5. 

KT©«WT?tt, fifBftbT, #^MJM^>A^« (BMP) & 
n-FfSi&SSa^I^^^S^CSiWrs. #Bf»H^<hLT, BMP^n 
- K-rstftSiB^J^trSBfe^ffl ^ 21 1 Kl«fc X) , «fc 0 21 fctf* 
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BMP §3— Z>&£mm*. TBMP cDNAj «hf5. 

V^i, WX\Z. BMP-L BMP- 2. BMP- 3, BMP -4, BMP- 5, 
BMP-6, BMP-7, BMP-8, BMP-9, BMP-12 (U±. tf^E^ 
-f7-) „ *>L<fcL ^n&CBMPOAfO^^-Sfcli^ CT&fr^ 

^ t#«rr 5 bmpo7$; &£?9k:& v>t i £LL©t ^ j wt&x*k. wm&£ 
ft^irTi)^>/^s) tstmvfztiZo znzvtp-eh, BMPtum mz, 

BMP-2, BMP-4, BMP- 7 <Dot><D'J>fc< t% l»W£LVi 0 BMP 
-2, BMP -4, BMP-7H W\z* j&MmMftia&<D1tWWm^<D4^& 

MP cDNAtltd 55^#ffi-rSBMP&3— H-r«*aSE^iJtPI— , * 
fcfci, 5^£#£E"rs BMP — KTSftgE^JK^T 1 £JUb©t£gj&**3:, 

«^«fc^/*fctt#jq$tifc , b©§ffl^5Jit*«T#s. cm <£>©%©«> 

1 m^fcU 2 l^±^ffi^t)tTffl V>5 «fc O \Z bT t> «t 

£©J:"5&BMP c DNAIi MpLtt, §I?2-5 0 0 24 l^i, 
¥3-5 0 3 64 9#£^ #g?3- 5 0 5 0 9 8^^ld|H«©^fc^t3 

BMP cDNAS5S3|^775Hl:ffl*aA;&* (iAlfe) fe©T-&£©£W£ 

OT-m, bmp cdna^s^7^5 Fiii^Mt)©!!, rum^y 

7^5 Fj <hW^ cKDlE^^y^X^ BMP cDNASzi— K-rs&g 

F&m^z>z£.\z£v, z\n*mv&/utcMWkmm 
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tmoo ) mzm-f & bmp <D$m?m*. ^Tffi<-rs^t^T#§o 

R-TSut^, 09;U& pCAH, pSClOL pBR3 2 2, pUC18 

3*1 (DNAHrit) *»A-rs^t^T?^S. 
^7X5 FC, BMP cDNAS^tr#a©*6LSE^JS«a*5ity^fctt, 

z\z\x\ m i ic, ai*^775i« (W7dna) ©— 

0 1 ^^Tia^Ay^X^ Fte, BMP-2 cDNA^m^xsra 

SpCAHKlSAbfc'fcOD'Tf&S. 

^©11^.^7X5 H(l Amp (7>H5/'J» fCffi&ft^^fDNAgfJtSr^- 

trtt>bfc, 1M b^n?^ (cmv) a*0x>A>-y— • ^d^e— 

&^tSDNAMFrt. BMP -2 cDNACTMtH SV4 0i*©fe?» 

m^zm&TL^xs. f cm) mzmfcznfz^i)^ nasf ss#© 

#f lmL^cO 1~ 1 0 0 m gg3re&5©J&*$?£b<, 1 0~7 0 m ggg^ 
abSCD^iO^bVi. ^^51^^775 F©***^fciftff*fc, 

£<, #fcl&5££nfcV^ 0S*_fc£, SlttWffi^iS? (basic Fibrobla 
st Growth Factor : bFGF) , jMft&Ji^gSf (Vascular Endothelial Growt 
h Factor : VEGF) , ffRffll&fgfltHf (Hepatocyte Growth Factor : HGF) , 

7 i^ziD-— iiBf (Granulocyte Macrophage-Colony Stimul 
ating Factor: GM-CSF) , i^l3D--ligf (Granuiocyte-Colony S 
timuiating Factor : G- C S F) , 7^n7r-y3 0--if if (Macrophag 
e-Colony Stimulating Factor : M-CSF) , IfrjUMf (Stem Cell Factor : 
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SCF) , T>^^X^>-1 (Angiopoietin-1) , T>> ? ^X^>-2 (Angi 
opoietin-2) , U ^ V VT—¥mM$ >A°^K, -^>75H, 7'D7^^7 

E 3 ) , 7'D'J>ii#, ^^^iH-^Uy^AMP (d Be AMP) 

^M^mmmmmmmT (b f g f) , ^m^mmm^ (vegf) > 
M'mmmmm'T- (hgf) ©?^©^&<£t>iST&§©#w£bVio ^ne.© 

0:1-1:10 0@gT&£<Z)^$?£b<, 1:1-1:10 OggT^?.®^ 

jm^tW x^#«3^#^^e>ts:^-r-5©^E&ih-r^ £ tmst t «& 

MR-T-5J: , 5K:*rn« < };<, m«\ B^Vt, »m ^l/yht£ (/M&K) ^ 



WO 2004/041319 

^©STL^teU 3 0-9 5%SST&£<D#W 

^t-r^ilt^Tr^^o C©^L$©I^ttTll S EM (Scanning Elect 
ron Microscope) (Dmmzm^xm^.T ^WPM^^m^&\z &Z>®\l£U 

*;i/^A©ck5^U >i*;vy^A^M, t;i^:K ^^7, i?;io-x> 

-Crm N i - T i 3R^jfi^f©#a^«#3|BKf*«*tf 6tl, £1*1 £.©"5 "5© 
1 2 SK-h*fflL*-&toii:Tffl V>3 Z\ hifiX^ Z> = 

#yrr&) fete, c:©u#y-A&iK#:teftRfm, sfc3tWK:fi«f$«S3:t*«T?# 
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3. v^j-A\zmm^fcmix^nr^m.mxy°^7,^v mm.) %m 

z\nt>(Dmmzm&&mm?z>z\tm\z&v. ^B\zfcm-?z>z\£tfx^z> 0 

mmi^^7x$ h mm ^mv^o ^n&ott^tn 

0, s#©^ #^m©jiffl) ^§T^jfiLt : ^^^^$nT4oD> 
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^^^-) , r^V^^x^^-, i/ha*7^;v;^^-©i:5&^;ux 
s*©^^— ©vifn^ffl^Tfe.tv^ ^^k***©^*— &jbv>*© 

V-A (JUjKJg) £ffi^£©#W3lT&£. U#V— AKk »M©«fi)c^^ifi 

iEffiWU^V— Att, DOSPA (2,3-dioleyloxy-N-[2(sperminecarb 

oxamido)ethyl]-N, N-dimethyl-l-propanaminium trif luoroacetate) ©«£ rj&tfN I) 
#3^>ffi^«£££bTfc:5'fe©Ta&5. &*5, IHWJ#V— AtbTIt 0»J 
;L&\ QIAGEN%t®t© rsuperFectJ mOTfiWFa&m Z. 
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— ^ tfi'J#V-A(t ^J^.H 3-sn-*777f^iJX 3-s 
n-^7 7fyM'JX 3-sn-*X7 7fyJH^;-JP7$X 3-s 

/bus"** *-©*«, *©aa«fcj;osii:ia!3e$n, wzigjesn&v^ 

^^-tfflft^575H t(Dm&)k&. mSitTl : 1-2 0 : lg 

ST»5©WSK, 2 : 1-10 : lgSn?*5©a*«k0$?£b^. 

©ig*£^$P£ b < 73:V^o 

HulH^Jfi^^T«, (BMP) Sn-HfSiKSBB^J*^ 

«tlT, BMP cDNA^y^XS HHi^«Ii7°7^5 H 

TteU 0!J*lfct BMP cDNA (SgJg^-XS Ffcl&*&*fc:V*'b©) , BMP 
©mRNA, Jin^tC^OD^^JPbfcfeO^-e^oTfeJ:^ 

1 A) 

i. ia^7°^x5 Kosasa 

&*n©#ftfc:«fcD, bhBMP-2 cDNA (khBMP-2^-HtSfi 
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£f\ ^i&T?, mMx-y'^XS. HS, DH5 a (Comp etent B a c t 
e r i a) ®JBjWK2 0 0 Lirgfebnbfc. 

CKD^^^LB^^fc^jfflLT, 3 7 *C X 1 2 I^K, j&3tb&. 

H©A-f HD^y7/^^ h^^U— SiJUWaftbT^lfiCgl 5 nmm&nn 
ft&Wta ^<D'&, Z(DBfc&7 0 0^X2^1, M«b7cm, iJUBfJNftgB* 

ftftU ^#*tFLfflSSEag^©JnX«tt^«Jibii[gl Omm 

XJ?$3mm (#81 : 380. 2 4mL) ©nffitfetCjPIUfc. 
E©RiWKjEfcJ!H*£l 2 0 Or, 7^*T-2PfP«J&U A-f Fd^v7/^^ 

3. ^j&j&fem^ju ^nitm 



^^CT/JP2003/014174 
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m^mmmmm^ (b f gf) &^-?z>v>m.Mffimt, ^^-x^^emm 

U^V-A (Q I AGENm TSuperFectJ )&-£tt2>V>ffigm 

mtzmnv. a^7 7xs nan 0Mg> M*i£^«a»*i?iiH^ (b f g 

(Jt»!l 1 A) 
(Jt»!l2A) 

ab^j3A) 

7 2mom^ (¥^M3. okg) zmnvfro &mmz\t. ^-n^n, 

ST. f^^UT, 2 5rag/kg^>hnjH:^thU9A b 
^(', ^©SI&K-OT^AtU mm*^£-TZ>m2. 5cmxfi$3. 0cm 

&tc, mttivf^m\z2~smmowm&An. ^^miz^mmm^-^x 
mz, mthvtz.mmn<DJE*ttm*. mm^mmm^m^xmmv, mmzm? 

piis^tTofc^m^i 8m-r^<Dti-4it^^Ht^ 



0 t. 
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2. mittA 

T^fe-s, *ti*fu ■rswi^^ (dp- 12) n^m^mm 

ft^fASZX-12 (t»J>/uaiS) Tt^bfe. photosho 
p_ver4. 0 (7FtM±§3) SftflJU JHBbfcH«5*-*jfcSiR£1MIHfr& 
xv^^SlC^Oft&ttJb, $e»(CSC I ON^f^-^ (Sc ionttl) fcfflV* 

fc*3, #7¥/»©$J3£te, /WHd^>7W h#?LKM^#:©M^[p] 
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Vi-fn© *> © J; d *>®^ < 35: o feo 

dOi^iC, lam^y^X^ F^Sffi^i^m^H^ (bFGF) t§§ 
fflTS £ t \z «fc 0 , «*T«nfc#^«&wr S#HMfcJ&*7W 6 n* 

^JtftfoDs bhBMP-L hbBMP-2, thBMP-3, thBMP-4, 
thBMP-5, khBMP-6, khBMP-7, khBMP-8, khBMP 
- 9 f fcttk hBMP - 12 53 - Ft^IlSm Z.tl&&&M\zm 

jifwiiftbT, m&immmmmmmm? (bFGF) \zttt> 

0, If^^ISf (VEGF) SfctWiWif (HGF) , 

n&. 



T/JP2003/014174 



WO 2004/041319 ^pT/JP2003/014174 

19 

TO *B [Mm 2 ] £Lfc£#, B/A^2~15 0^H#^im 

*><ZX £?£b<te2. 5~1 2 5fcSH«&»J£«*>©* <kD*F£b<»3. 0 
- 1 0 0&£P^£li§§St"3 : b<2£b7c o 
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^v*S#10CD«£\ ffJ^l:i#t§ilH l#iO©rtIl:j{ioTS?Ll O 
§ CDT, $t£# 2 te, 1 0 ©ft«5<£££S#: 1 0 (DtVmffi 10b T&«|!iIBt> 

^» (Mm) •tz&oizfc&tztb. mziz^-r^oiz, mfciftmz&^T, & 
<<DW\^2t>mfc-znz>z\h\zuz>. z\<D&.ouz.t.frt>, ^mjwni&j&feW; 

\zMj^vtc^m^mtfs:^o *mmz&n\£s ^m<D^mmm\z 

Mfamz. ttmQn<Dm±mmm ws) 7. 9 x 1 0 3 ~ 1 . ixio 6 

/im 2 iltfe§0«l<, 1. 8X10 4 ~7. 9X10 5 ym 2 lSW 

-^©fitte, 1 0 0 — 1 2 0 0 Mm (£F£b<tel 5 0-1 0 0 0 Mm) <h 
^(DM^Wrmn (TO) B £i!fjf2t&B <h1-£ C <h f~ <k D , S#^#^J&H 

*fc, ^Knsjtsnfcv^ 3 o~9 sxmmx'&zvfimzi 

V<, 5 5-9 OXn&X&ZCDrf&Vft^v^o Qfim&m'Zmm tlr Z> d £ K: 

^<h^T#^>o HufB£7L^<2$J^}*£UTkL SEM (Scanning Electro 

n Microscope) ©®^^^^T^T^^^m^WJJ^a^J;§^^£ 

^fe, ift©iM^^Lxii miii^i^i^c, £fcm'g&*m~?z>h 



WO 2004/041319 




^ X^>V-7JH. Co-Crm N i - T i i^f©§SiI^f d 5 # 

7s7,z>v -^mwmmmzttm^^nn y*u y#\zv. ^xm^m^m^mz 
mm) > m&mmotkft (^tynom , m 
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^z>z\t\z£K)ft9£ mm) jy^cte, tfisj&*f/Hx 

sit, &sv^ n ©M^s^ssrr & ztmz&v, 

»m ^wb^©^©M«#fc/vr>^-£a& 

;icD£5&it^^5rVvfx£, mx\mxmnm<D&mmL\zmwL mm) 
mmwzmmx-f^xs-}* mm) satoatr. cn&©»iji&i*ra;k mm*.?'^ 

-r^fe©"e^§ 0 ^^-^i^^iiao, n&f&\zM J 3-1rz>m!&^<DfflM7t 
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tC«kD, gft©F« (£?Li*i) fc, #^B£©Jlffl^§r£jfal^^ 
&©T% . -fHftM&fck «<W§ut^t?.c #0^<fcO^ 

1SMB**»»T«, *J8Mm&9>W9. (BMP) *3-l«-rstttaiiB^J^ 
tftltlT, BMP FKUft*&^:£ttLtfc*.:/7*$ H 

&ftmzmw vtcTt)^ \z&vyz> b m p £ 3 — ssssa^j &^-tmm £ u 

Tte> 09*.fcf, BMP cDNA mm-fyX^^izn^^U^fD) % BMP 

©mRNA, ^n6fc:ft*©J»Sf«)nUfc ! b©^-e*oT , b«kVi. 

fiilfttT, #7f*ltf§^^>/^Sf (BMP) &3-HT*ift*S 

RDiTtt, Il©»ltlt ^-0^WJ^cfc^it»!l©#^©^^ "A" ©& 

mz "b" o^&tbt^^o 

(H»J1B) 

1. Hti7 7X$ F©li®I 

^CDTj^tCfct), khBMP-2 cDNA (khBMP-2S3-Ht5fi 

St 5 , SrUT, mM%-7°7^^ F2s DH 5 a (C omp e t e n t B a c t 
e r i a) <DMM%L-2 0 0 ai Lfc^jbQbfc. 
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u©M&7 o 0^x2^1 mum nmrnw^m^ 

h^^-#/^#fco A< Fn^~>yA^< F$ft#:<h7< 

sib, ^#^Mjtbfe 0 j&mte%nmmmmmnj:mM*®imvmui omm 
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